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ABSTRACT

Chipping is an unavoidable phenomena in the slot grinding process of hard and brittle materials.
However, it should be reduced for the improvement of surface integrity in the manufacture of optical
and semiconductor components. Electrolytic In-process Dressing (ELID) technique for metal bonded
superabrasive grinding wheel has been developed for mirror surface grinding of hard and brittle
materials. Electrically dressed wheel surface has sharply exposed abrasives and results in lower grinding
force, higher grinding efficiency in grinding. The paper deals with a newly developed method for slot
grinding using ELID and was implemented to improve grooved surface quality and decreases chipping
size on the edge of the groove. As a result, we accomplished chipping-free grooves and obtained the
clear ground surfaces on glass and tungsten carbide.
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Fig.1 Principle of ELID
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Table 1. Slot grinding conditions

Grinding method Slot grinding, Down cut

Fuji ELIDER 910
Glass, WC(M50)
SDA40ONSOM( ¢ 180 )

SD1000N50M( ¢ 180 )

Power Supply
Workpiece

Grinding wheel

‘Wheel speed V=12,000 m/min

Work speed v= 100~3,200 mm/min
Depth of cut t = 10~800 sm

Grinding fluid Soluble type, 30% dilution

Table 2. Dressing conditions

Wheel V type ¢ 180, #400, #800 Cobalt
Wheel speed | 200 m/min

Voltage(E,) 30V

Current(ly) 04 A

Pulse Wldth Ton = Toff = Zﬂs
Electrode 1/8 copper
Gap 0.3 mm
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(a) Before slot grinding (b) After ELID

Fig.3 SEM micrographs of wheel surface

42 sale moy xjEHI37|2 ¥

Fig4el dwrzel Zr7lF3 Ad JQEEAE =
A HLd Brlgd s darzlele) Frtet o
F&ro Frkd wet Al XP=r)e] HstE e
Wk A8=r)e &3S T duie &H7)
(OLYMPUS, MMDC201)Z AM&38t3, 34T
B2&99 RN Fdde sHYFo I FA
At

Fig4olA ¢utxel Erlg Rt A& dxE2A2
=L F_E B30 AP AdASE 2H/0t
- 2L o 4 vk HI Ho APAU)E AY
o7t & wxdE oF&Ert weAs,E 165~3
WAE AXE ZFL JeER R Aok

feE 248 44 AAE A a2 9l
. wet E71FA FbEA e od&mr FbE
o Wt FAX7] e FHAPA oo g Aoz
AzZtdd. B d4dS B3d, FE9 PR o
A He A ATz AL =YL FH L5,
AQdolE HAEsA NHAstd olFEEE A
e Aol 71 AdAHYL & + AT

Fighdl #10002E, £EF4% 1,200m/min, B
Aol 800, 9)$£ 5 100mm/ming o, F&AE FF
HEo gudAds veldd, Ad JdEaAgs =4

qe A Aol wuwge Ao AWAsA 2
3, Adagd os PEee Faue ATvws
dg & A,

—B— SD400NSOM, Conventional slot grinding
~-0-— SD400NS0M, ELID slot grinding

—9— SD1000NSOM, Conventional slot grinding
—O— SD1000NSOM, ELID slot grinding
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Fig.4 Effect of ELID on glass

(b) ELID

(a) Conventional

Fig.5 Difference between conventional and ELID
slot grinding on glass
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Fig.6 Chipping profile on glass
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—8— SD40ON50M, Conventional siot grinding

—0O— SD400NSOM, ELID slot grinding

—&— SD1080NS0M, Conventienal slot grinding
—O— SD1000NS0M, ELID slot grinding
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Fig.7 Effect of ELID on WC
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Fig.8 Chipping on tungsten carbide
by conventional slot grinding
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Fig.9 Chipping on tungsten carbide
by ELID slot grinding
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Fig.10 SEM Photographs of WC ground grooves
using ELID
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